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This report was prepared as an account of work sponsored by an agency  
of the United States Government. Neither the United States Government  
nor any agency thereof, nor any of their employees, makes any warranty,  
express or implied, or assumes any legal liability or responsibility for  
the accuracy, completeness, or usefulness of any information, apparatus,  
product, or process disclosed, or represents that its use would not  
infringe privately owned rights. Reference herein to any specific  
commercial product, process, or service by trade name, trademark,  
manufacturer, or otherwise does not necessarily constitute or imply its  
endorsement, recommendation, or favoring by the United States Government  
or any agency thereof. The views and opinions of authors expressed  
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Government or any agency thereof. 
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Purpose: To provide a Final Report that details the progress since the last 
quarterly status report (Oct-Dec 2006) and summarizes the 
program’s efforts, current status, and steps to move forward under 
the funded contract DE-FC26-04NT42231. This report is also written 
to satisfy the Jan-Mar 2007 quarterly status report. A separate 
Appendix to the Final Report is also being submitted that contains 
SRD proprietary information that is NOT for public distribution. 
 
 
Abstract:  Sensor Research and Development Corporation (SRD) proposed a two-
phase program to develop a robust, autonomous prototype analyzer for in situ, 
real-time detection, identification, and measurement of coal-fired combustion 
gases and perform field-testing at an approved power generation facility. SRD 
developed and selected sensor materials showing selective responses to carbon 
monoxide, carbon dioxide, nitric oxide, nitrogen dioxide, ammonia, sulfur dioxide 
and hydrogen chloride. Sensor support electronics were also developed to enable 
prototype to function in elevated temperatures without any issues. Field-testing 
at DOE approved facility showed the ability of the prototype to detect and 
estimate the concentration of combustion by-products accurately with relatively 
low false-alarm rates at very fast sampling intervals.
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2. Tasks and Milestones 
 
Table 2 lists the major milestones and planned completion dates for the project’s statement of work. 
Table 2: Major Milestone Status 




12/31/04  ‐  12/15/04  Completed 
Choose seven preliminary 
prefiltration strategies to test 
12/31/04  ‐  12/15/04  Completed 
1st Quarterly Status Report 2004  12/15/04  ‐  12/15/04  Completed 
Identified an appropriate field study 
site  
03/30/05  ‐  03/30/05  Completed 

















9/30/05    9/30/05  Completed  
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Milestone Description  Baseline  Revised  Actual  Reason for Variance 
Final selection of 6 to 12 SMO sensor 
array 
9/30/05    1/30/06  Work for CO2 Selectivity 
Needed 




1st Quarterly Status Report 2006  1/30/06    1/30/06  Completed 
2nd Quarterly Status Report 2006  4/30/06    4/30/06  Completed 
Combining the sensor array with 
prefiltration, if needed 
3/30/06    6/30/06  Testing completed 
Completion and demonstration of 
selectivity to multiple flue mixtures 
3/30/06    3/30/06  Completed 
Completion of Prototype for Field 
testing 
06/31/06    08/31/06  Parts backordered  
3rd Quarterly Status Report 2006  7/30/06    7/30/06  Completed 
4th Quarterly Status Report 2006  10/30/06    11/15/06  Prepare for Field Testing 
then Report Preparation 




1st Quarterly Status Report 2007  1/30/06  ‐  1/26/06  Completed 
Completion of Field Testing II  01/31/07    3/26/07  Delay in testing at PSDF 
(outside of SRD’s control) 
Final Program Report 2007  4/30/07  June 30, 2007  June 15, 2007  Processing results from 
Field Tests 
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4. Prototype Design and Fabrication 
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Figure 1: Spider Charts of sensor array responses to individual post-combustion gases including CO, CO2, NO, NO2, HCl, 
NH3, SO2. 










Figure 2.  SRD’s NETL Prototype for Field-Testing. 
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Figure 3.  Front Panel of SRD’s NETL Prototype 
 
 
Figure 4.  Photograph of the Back Panel of SRD’s NETL Prototype 
 
Gas Inlet 
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Figure 8 Modified prototype design used at PSDF for March-April 2007 field test. 
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4.4 Software Modifications 
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17  21  1020  57  0  0  5.6  0  5.6 
Avg.                  3.53 
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Figure 10 Long-term in-house testing of SnO2 sensors to NO gas. 
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• Identify other hardware changes required to develop a prototype capable of being deployed as a 
commercial product by testing at different facilities having different environmental conditions, and 
• Expanding the sensor array to monitor for additional combustion and syngas compounds to canvas 
a broader base of power plant conditions with a single CEM. 
 
In summary, SRD’s prototype has demonstrated a low‐cost alternative to monitoring flue gas emissions, capable 
of real‐time monitoring and measuring of combustion gas byproducts in situ to the post‐combustion corrosive, 
high temperature environment. 
